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some time that PARP-1 is one of the first substrates to used throughout the book are particularly useful. Even
be cleaved by caspases during apoptosis. This cleavage though each chapter has a different set of authors, there
separates the DNA binding and catalytic domains, ren- is minimal repetition and plenty of cross referencing
dering on one hand a protein fragment that can bind DNA throughout.
breaks constituitively and on the other hand a catalytic As stated in the last paragraph of the book “poly(ADP-
fragment that can no longer be activated by DNA breaks. ribose) polymerase was for many years after its discov-
As outlined in chapter 4, studies using inhibitors or ery a biochemical curiosity” (p. 226). Not anymore. A
knockout mice have yielded conflicting results on the clear role for PARP-1 has now been established in the
role of PARP-1 in apoptosis. However, just the existence maintenance of genome integrity and cell death. And
of normal fertile mice rules out a critical role for PARP-1 that’s just the beginning. The discovery of a multigene
in apoptosis during development and makes it unlikely PARP family implicated in a wide variety of biological
that PARP-1 is an essential component of the cell death processes indicates that poly(ADP-ribosyl)ation will be a
pathway. Why then is PARP-1 cleavage one of the earli- widespread form of posttranslational modification used
est events in apoptosis? The emerging model is that throughout the cell. In fact, don’t be surprised if you
inactivation of PARP-1 nullifies its survival function unexpectedly bump into a PARP while working in an
allowing a timely completion of the apoptotic program. apparently unrelated area of research. And if you do,
Inactivation of PARP-1 prevents massive induction (by you will be happy to have this book in hand.
apoptotic DNA fragments) of poly(ADP-ribosyl)ation that
could lead to necrosis. In addition, the cleaved DNA Susan Smith
binding domain of PARP-1 may bind irreversibly to apo- Skirball Institute of Biomolecular Medicine
ptotic DNA fragments, preventing futile DNA repair. New York University School of Medicine
By the time we arrive at chapter 6, which describes 540 First Avenue, 2nd Floor
PARP inhibitors, the reason for the recent surge of inter- New York, New York 10016
est in PARPs by the pharmaceutical industry is evident.
The role of PARP-1 along a continuum from cell survival
to cell death makes possible a broad range of clinical
strategies. For example, at one end of the spectrum is Chromatin and Transcription:
the DNA repair-survival function. Here, PARP-1 inhibi- Merging Package and Processtors can be used to block DNA repair and hence increase
cytotoxicity of specific classes of anti-cancer therapies.
At the other end of the spectrum lies the necrosis-cell
Chromatin Structure and Gene Expression,death function. In this case PARP-1 inhibitors may im-
Second Editionpart a protective effect by blocking the necrotic cell
Edited by Sarah C.R. Elgindeath pathway implicated in tissue damage induced
and Jerry L. Workmanby ischemia and reperfusion. Chapter 6 describes the
Oxford: Oxford University Press (2001). 328 pp. $60.00history of PARP inhibitors as well as new strategies and
novel approaches. Of course, the crystal structure will
be of great use for designing new inhibitors and the
Few active scientists can legitimately claim to rememberPARP-1 knockout mice will be valuable in distinguishing
the days when conventional wisdom held that deoxyri-toxic side effects of the inhibitor that may be unrelated
bonucleic acid was far too simple a chemical to embodyto PARP-1. An important issue (which may be critical in
genetic information. We now smile knowingly at theclinical strategies and extremely useful for basic re-
quaint arguments that the four “letters” in the DNA al-search studies) will be whether one can generate inhibi-
phabet could hardly suffice to encode the vast range oftors that distinguish between PARP family members.
genetic characteristics inherent in any individual organ-The final chapter considers the role of PARP-1 as a
ism, in the differences between organisms of a species,participant in a DNA damage signaling cascade. For
and among the myriad species of our biotic world. Theexample, once DNA damage is sensed how is it trans-
successful modeling of the structure of DNA led to theduced to signal cell cycle arrest or apoptosis? PARP-1’s
solution of the coding problem and eventually to theproperties are well suited to cell signaling. It can detect
unraveling of the mechanisms of replication, transcrip-DNA damage and, through poly(ADP-ribosyl)ation, trans-
tion, and translation that accomplish the copying andlate and amplify the damage signal. The chapter explores
reading of the genetic code.the relationship between PARP-1 and other known com-
Not so rare are scientists who can recall a similarponents of DNA damage signaling pathways such as
opprobrium being laid to chromatin. Even in early days,DNA-PK, ATM, p53, and the transcription factor NFkB.
it was recognized that something had to package someUnderstanding the molecular mechanisms that underlie
2 meters of linear DNA to fit within the 10 mm diameterthe DNA damage signaling cascade will obviously be a
of a human cell nucleus. The obviously redundantmain focus of future research. Undoubtedly PARPs will
structure of the nucleosome (and the higher orders offigure largely, but at the moment, exactly how remains
chromatin structure, up to the compacted mitotic chro-a matter of speculation.
mosomes) might certainly help to accomplish this pack-The book succeeds in the daunting task of pulling
aging. But the genetic regulatory role of this packagingtogether a plethora of papers from the last two decades
has at times been viewed as no more than an obviousinto a cohesive review of the field. Great efforts are
steric hindrance to those elegant processes notedmade to critically review and reconcile areas of conflict-
ing data. The charts, tables, and schematic diagrams above.
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In another sense, we’ve known better for a long time, well as the proteins and complexes that are responsible
for nucleosome assembly and chromatin modification.and so over the years most conferences on eukaryotic
replication or transcriptional mechanisms included at Four full chapters explore chromatin-modifying activi-
ties (including the chromatin remodeling ATPase fami-least a few token talks on chromatin (sometimes rele-
gated to the morning session after the closing banquet). lies and the acetylation and deacetylation enzymes) and
their effects on gene regulation, reflecting the currentNo longer. In current discussions of the control of eu-
karyotic gene expression, chromatin is considered not research focus in these areas and the vast increase in
our knowledge of these processes since the publicationso much a static barrier to transcription as an active
participant in the delicate dance in time and space that of the first edition. The book then addresses chromatin
regulation of gene function at several higher organiza-results in the appropriate turning on and off of the right
genes in the right cells at the right times in response to tion levels. Three chapters discuss different forms of
epigenetic regulation in yeast, Drosophila, and mam-the right signals.
Within the last five years, our knowledge and under- mals. A chapter added to this new edition illustrates
chromatin effects on the developmental regulation ofstanding of chromatin structure and its function in gene
regulation has dramatically expanded. This emerging genes using two examples, control of gene expression
by the thyroid hormone receptor and the regulation ofunderstanding has resulted from a marriage of genetic,
biochemical, and molecular approaches. For example, the b-globin locus. A chapter on chromatin boundaries
discusses the role of these elements in preventing mis-we now have a very clear picture of the structure of
the nucleosome, although the higher-order structures regulation of neighboring genes as well as possible roles
in organization of genomes. This concept leads veryof chromatin remain clouded in mystery. Also, we now
recognize several classes of proteins (or protein com- nicely into the final chapter, another new addition that
deals with large-scale chromatin structure and nuclearplexes) that actively modify chromatin structure. These
include histone acetyltransferases (HATs) and deacety- organization and highlights many new areas of research.
While the text is quite comprehensive in accommodat-lases (HDACs), as well as ATP-dependent remodeling
activities (involving SWI/SNFs and ISWIs). Interestingly, ing a wide range of biological systems, genetic path-
ways, and experimental approaches, one notable omis-many of these proteins had been previously described
with respect to their effects on transcription, thereby sion is the role of chromatin in regulation of gene
expression in plants. Work in Arabidopsis is mentionedstrengthening the link between chromatin and gene reg-
ulation. Not only have these modifying activities and the briefly in chapters on modifying complexes, an area of
current investigation that will likely reveal both importantfactors responsible for them been characterized, but it
has also become clear that these proteins function in similarities and differences when compared with exten-
sive studies in yeast and other higher eukaryotes. Plantscomplexes. Many of these complexes contain a large
number of (sometimes overlapping) members, sug- are also notable for having a higher degree of methyla-
tion throughout their genomes, and this and other epige-gesting a web of functional interactions that might be
viewed as either elegantly integrated or hopelessly netic effects on gene expression (i.e., posttranscrip-
tional gene silencing, paramutation, etc.) warrant sometangled.
This expansion of knowledge and understanding is attention in a text such as this. The scant attention given
in this text to the roles of histone variants reflects theirhighlighted in the second edition of Chromatin Structure
and Gene Expression, edited by Sarah C.R. Elgin and unappreciated status in the field generally, a deficit that
some might hope will be remedied in the near future.Jerry L. Workman. This text examines the effects of
chromatin on transcription through a wide range of Accompanying illustrations found in each of the chap-
ters are of excellent quality, and many appear to bestructural levels from the nucleosome to nuclear organi-
zation. Because of this breadth, laboratories focused original to this publication. The figures typically provide
a summary of information or a model, which can beon one particular aspect of chromatin and gene regula-
tion may find that this book will serve as a useful refer- helpful either as a quick reference or as a point of clarifi-
cation for the beginner. This latter notion is particularlyence text for information on other subfields. The book is
targeted to a fairly broad audience, including beginning true for tables included in the chapters on chromatin
modifying activities, which help one to keep track of thegraduate students and scientists established in distinct
research areas. However, the novice should be fore- various complexes.
Each chapter was written by investigators from atwarned; whereas the first edition (published in 1995)
offered a very readable summary of the major concepts least two different laboratories, a strategy that helps
balance the depth and breadth of material. The editorsin this field at that time, this new volume packs a wealth
of information much more densely. are commended for the remarkable consistency through-
out the book in the detail to which each topic is covered.The book begins with a chapter on chromatin struc-
ture, highlighting information gleaned from the crystal In addition to a dialog between chapter authors, the
book is further enhanced by discussions with authorsstructure of the nucleosome and noting the continuing
dearth of detail for higher-order structures. The next of other sections, which are often reflected in the “Final
Comments” at the end of each chapter. One of manyfew chapters discuss the effects on chromatin and its
assembly during replication of DNA and begin to discuss positive aspects of the book is the highlighting of unan-
swered questions and future directions, perhaps espe-its role in transcription, setting the stage for future chap-
ters. Apparent throughout these first chapters is a con- cially critical in such a fast-changing field.
Overall, this text provides a detailed introduction totinuing discussion of nucleosomal and chromatin dy-
namics. The reader is introduced to chromatin proteins various research areas concerning the interaction be-
tween chromatin function and gene regulation. At thisthemselves and their variations and modifications, as
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point, these fields have not completely merged. For ex- fer into technologies that are impacting everyday life.
Notwithstanding recent difficulties in the technologyample, we don’t fully understand how the effects of
sector, science and technology are recognized as majorvarious chromatin-modifying activities on the transcrip-
economic engines, distinguishing the national havestional machinery may result in epigenetic phenomena
from the have nots. Not a day goes by without a newthat affect a single locus or an entire chromosome. How-
product, service, or bold new project being announced.ever, the question is no longer whether chromatin struc-
And this new joint public and private activity is deliv-ture plays an active and dynamic role in regulating gene
ering. Immunology has given us edible vaccines andexpression, but how the complexities and intricacies of
xenotransplantation; nuclear physics has given us con-this role are accomplished. By the time we see a third
trolled fission and positron emission tomography; bio-edition of this useful volume, it is likely that at least some
chemistry has given rise to genomics and designerof these mechanisms will be more clearly defined.
drugs; and electronic engineering has delivered every-
thing from cell phones to massively parallel computing.
Amy T. Hark1 and Steven J. Triezenberg2
But just as motor car manufactures built faster and1 Department of Biology faster cars, and only then turned their attention to safety
Kalamazoo College features that would help protect us from the perils of
Kalamazoo, Michigan 49006 performance, so today’s wonderful new science and2 Department of Biochemistry and technology brings its own challenges. Privacy and confi-
Molecular Biology dentiality, global equity, international and domestic gov-
Michigan State University ernance, and risk management all need urgent attention
East Lansing, Michigan 48824 if the new technology is to be controlled and used to
improve the human condition. As Einstein said, “Never
forget this, in the midst of your diagrams and equations:
concern for man himself and his fate must always formAnecdotal Accounts of Science the chief interest of all technical endeavors.” A worth-
while first step is to make sure that the public under-
stands science and learns how to critically assess its
Death of a Rat. Understandings and Appreciations risks and benefits. Only then will society be able to direct
of Science science and technology, and not vice versa.
By William D. Stansfield In writing Death of a Rat, author and teacher William
Amherst, NY: Prometheus Books (2000). 360 pp. $29.00 Stansfield makes a worthwhile contribution to this
cause. His declared aim is “to provide an audience of
inquisitive minds (high school or adult level) in the gen-
Many of us with an interest in public understanding of eral population (laity, non-specialists) with an entertain-
science have a favorite quote to illustrate the extent of ing way to broaden its understanding and appreciation
the challenge. Here is mine: of science.” His strategy is to talk through some classic
and mostly well-known case studies, teasing out the
A 1999 international marketing poll (published by Seed lessons to be learned and highlighting what these cases
Trade News) asked the general public to respond to tell us about how individual scientists and the science
the statement “Ordinary tomatoes do not contain community fit into and shape society.
genes, while genetically modified ones do.” Across We are led through classic discoveries including the
Europe, 35% answered “true” and 30% “don’t know.” structure of DNA, X-rays, and the cause of and cure
The equivalent numbers for the U.S. were 10% and for scurvy. We are warned of science gone awry, with
45%. accounts of the Piltdown (ape-human missing link) forg-
ery, unsubstantiated claims for homeopathy, and the
With all the commotion about genetically modified ridiculous case of a transplantation immunologist using
plants, this sort of finding is particularly disturbing. It a black felt-tipped pen to make skin grafts appear more
appears that we are in the midst of a major public debate impressive. And we are led a merry dance through dis-
on a technology of great global importance, and for one puted discoveries such as the polymerase chain reac-
reason or another the publics debating the issue don’t tion and the laws of heredity typically ascribed to Gregor
know the first thing about it. And GMOs are just the tip Mendel.
of the iceberg. How as a global community are we going Through these case studies, Stansfield examines how
to discuss nanotechnology, robotics, genomics, infor- ethics, animal rights, funding, competition, politics,
mation technology, climate control, and so forth? egos, career development, law, religion, and more be-
The old answer was for the publicly funded research sides have over the past few centuries variously shaped,
community to simply keep its head down. If not unregu- restricted or supported and corrupted science from its
lated, then liberally self-regulated, they would beaver lofty goal of discovery and description. Whereas the
away on the science and engineering developments that book is hardly a fast-faced page-turner, for those inter-
they thought would be good for the world. The public ested in the history behind the most celebrated science
was only occasionally informed of a new discovery or events (as Stansfield certainly is), and willing to work
gadget. The ivory towers shone brightly, but in the dis- through some basic but often unnecessarily technical
tance. accounts, it is rewarding.
How times have changed. Of recent we have seen a Explanation by example is of course a tried and tested
component of much of our teaching. So often when wemarvelous explosion in both basic science and its trans-
